for clinical and experimental studies on pollinosis in which natural exposure to airborne pollen allergen is of essential signi®cance, it is necessary to assess the relationship between the atmospheric pollen-allergen quantities, carried by both pollen grains and paucimicronic particles, and the airborne pollen-grain concentrations, as monitored in many places in Europe (8) and North America (9) .
For grass-pollen allergen, it has been shown (10) that the airborne quantities follow the¯uctuations of the grasspollen grain concentrations during the season, with very little atmospheric presence of allergen after the season.
Atmospheric appearance of substantial quantities of pollen allergen outside the main pollen season has been reported for ragweed (3) , oak (4) , and birch (7, 11, 12) , although the relationship between birch-pollen grains and allergen was evident in other studies (13±15).
For elucidation of the potential discrepancy in these ®ndings regarding birch and grass pollen, it was decided to examine the relationship between the atmospheric quantities of birch-pollen grains and birch-pollen allergen, in two seasons, 1996 and 1997, at Leiden, The Netherlands, by the same techniques for birch as for grass (5) , thus excluding methodological differences (13±16) as the cause of the discrepancy.
Material and methods
For assessment of the atmospheric quantities of pollen grains and pollen allergen, almost identical methods have been used to those described earlier (5), the sampling part of which was similar to that used for the collection of ragweedpollen allergen in an earlier North American study (3) . 
Measurement of allergen on the impaction strips
After removal of the impaction strips from the cascade impactor, they were stored under dry conditions at room temperature for no longer than 2 months. Then, successively, strips from each sampling day were wetted to achieve extraction of the allergen from the dust particles (which were deposited in a narrow band in the middle of the strip),
and to allow diffusion of the extracted allergen into the width of the strip. After drying, the allergen on the strip was incubated with pooled serum from pollinosis patients, containing speci®c anti-birch-pollen IgE antibodies in a combined incubation and descending elution procedure, as described earlier (5, The same kind of relationship between amounts of pollen grains and allergen in the air has been found before with grass pollen (10), with an even higher correlation coef®cient (r=+0.77), a correlation which is also in agreement with results obtained by others (14) .
In line with the correlations between the quantities of pollen grains and allergen in all size fractions (Tables 1 and   2 ), the amounts of allergen before and after the pollen seasons were small although not absent ( Figs. 1 and 2) , as found by other authors (14, 15) . Still other authors, however, did ®nd very big quantities of airborne birch-pollen allergen outside the pollen season (7, 11, 12) , both in the potentially pollen-containing fraction and in the paucimicronic, pollenfree-size fraction of the ambient aerosol.
To explain the origin of the atmospheric pollen allergen carried by non-pollen-grain particles, several hypotheses have been put forward (1, 10) , such as carriage of allergen by nonpollen plant parts (3, 11, 14) , by starch granules from ruptured pollen grains (15, 18) , by orbicules from the dehiscing anthers which are sometimes carried on the outside of pollen grains (15, 19, 20) , by naturally occurring ambient particles (10) Table 2 ).
In conclusion, it can be stated that there is an overall similarity in the atmospheric presence of birch-pollen grains and allergen in the various size fractions of ambient aerosol, 
